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LOCALIZATION IN THE KIDNEY OF ANTIBODIES TO HUMAN
SKIN AND MALIGNANT MELANOMA*
INGA SJLBERBERG, M.D., ALFRED W. KOPF, M.D., SHOJI SASAGAWA, M.D.
AND SONIA D. MORRILL, M.D.
It was previously reported that rabbits in-
jected with human skin or malignant melanoma
developed serum antibodies which reacted with:
stroma surrounding tubules in human kidney;
basement membrane of glomerular capillaries
and Bowman's capsule; and walls of some blood
vessels (1). This localization of antibodies was
similar to that described for ncphrotoxic serums,
i.e. serums capable of producing ncphrotoxic
ncphritis when injected into heterologous hosts
(2).
In the present study renal localization of
gamma globulins produced in rabbits injected
with human skin and human malignant mcla-
noma was determined using rat kidney.
METHOn5
A. Method of preparing antiserums has been
described previously (1).
B. Injection of rats with rabbit antihuman skin,
antihuman malignant melanoma and control
antiserums.
Using a modification of the method of Hey-
mann and Lund (3) rats were injected with rabbit
antihuman malignant melanoma, antihuman skin
and antiovalbumin serums for detection of in vivo
renal localization.
Rabbit serums were heated at 56° C for one
hour to diminish their primary toxicity. Sherman
strain male rats weighing about 250 grams each
were divided into three groups. Each group con-
sisted of three rats injected intravenously with 0.8
ml of post-immunization rabbit serum on three oc-
casions at twenty-four hour intervals. One group
received rabbit antihuman skin serum and another
group rabbit antihuman malignant melanoma
serum. A third group of rats served as a control
and was injected with rabbit serum shown by
immunoelectrophoretic analysis (4) to have anti-
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body to ovalbumin. This serum was shown not to
stain cryostat-cut sections of human kidney using
the fluorescent antibody method (1). One rat re-
ceived no injection of rabbit serum.
Nine days after the first injection, the rats were
sacrificed under ether anesthesia and the kidneys
removed. Part of each kidney was fixed in buffered
formalin and another portion was frozen in liquid
nitrogen. The uninjected rat was sacrificed at the
same time as the others.
Rat kidney sections 2 to 6 microns thick were
cut in a cryostat and placed on glass slides. The
sections were then dried at room temperature for
one hour, fixed in acetone for ten minutes and
stored at —20° C until ready for staining by the
fluorescent antibody technic.
C. Stoining of Tissue Sections
The preparation of the fluorescein isothiocya-
nate labeled conjugates has been described previ-
ously (1). Both the direct and indirect immuno-
fluorescence technics were used (5, 6). Some cryo-
stat-cut sections were washed in buffered saline
pH 7.5 for 30 minutes and then treated with
fluorescein-conjugated goat antirabbit gamma
globulin for thirty minutes. As a control procedure
to determine the specificity of staining, alternate
sections were treated with unconjugated goat
antirabbit gamma globulin for two hours, then
washed with phosphate buffered saline (5 minutes
X 2). Fluorescein-conjugated goat antirabbit
gamma globulin was flooded on the slides for
thirty minutes. The slides were washed with phos-
phate buffered saline (5 minutes X 4). A cover
slip was applied using Coon's buffered glycerol as
the mounting medium (5).
Other cryostat-cut sections of normal rat kid-
ney were washed with phosphate buffered saline
for thirty minutes and then treated for thirty
minutes with the rabbit serum to be tested. The
sections were then washed with phosphate buffered
sahoe (5 minutes >< 4) and the fluorescein conju-
gated goat antirabbit gamma globulin was applied
for thirty minutes. The tissue sections were again
washed with buffered saline (5 minutes x 4). A
coverslip was applied using Coon's buffered glycerol
as the mounting medium. A pre-immunization
serum from each rabbit was used as a control for
the post-immunization serum of the same rabbit.
These tissue sections were then examined under a
Leitz Ortholux fluorescence microscope using a
2 mm UG I for UV light excitation and a 2.5 mm
Euphos barrier filter. Photographs were taken
using Kodak high speed Ektachrome daylight
film.
The formalin fixed tissue sections of kidney
were stained with hematoxylin and eosin and pen-
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TABLE I
Results of fluorescent antibody studies of the in
vitro localization of rabbit gamma
globulin on rat kidney
Type of rabbit antisecum
flooded on tissue section
Sites of specific fiuocescence on
ccyoatat-cut tissue sections of rat
kidney
Stcoma
acound
renal
tubules
Renal
glomeruli
F
F
Walls ob Cells of
blood I renal
vessels I tubules
Antiovalbumin
Antihuman skin
Antihuman malig-
nant melanoma
Phosphate buffered
saline
N
4+
3-4+
N
N
4+
3-4+
N
4+
3+
N
N
N
N
N
Code:
N—No specific fluorescence.
green fluorescence.
3—Bright green fluorescence.
4—Brilliant green fluorescence.
odic acid-Schiff (PAS) with and without pre-
liminary diastase digestion.
D. Absorption Studies
Autopsy specimens of normal human kidney
and spleen were obtained. These were homogenized
in a Yirtis homogenizer at 45,000 rpm for fifteen
minutes. The suspension was then lyophilized and
stored at —20° C until used. Beef liver and beef
spleen powders were purchased.t For every ml of
serum, 200 mg of tissue powder was used. The
powder was resuspended in saline. Three absorp-
tions were made, each for one hour at room tem-
perature. The mixture was constantly agitated dur-
ing this time. After each absorption the suspension
was centrifuged at 2500 rpm at 4° C for twenty
minutes. The supernatant was removed and added
to another 200 mg of powder. After the third ab-
sorption the serum was used in the staining pro-
cedure.
RESULTS
The results of the in vitro localization of rab-
bit gamma globulin on rat kidney are listed in
Table I. Using the indirect immunofluoreseence
technic, specific green fluorescence of the base-
ment membranes of glomerular capillary tufts
and Bowman's capsule, stroma around renal
tubules and walls of some blood vessels was
seen when serums from rabbits injected with hu-
man skin or malignant melanoma were layered
on rat kidney sections (Fig. 1). This fluores-
cence was not seen with serums from normal
*Pentex Inc.; Kankakee, Illinois.
rabbits or from rabbits injected with ovalbumin.
Absorption of the antiserums with normal hu-
man spleen or human kidney powder removed
all specific green fluorescence. Absorption of
antiserums with either beef liver or beef spleen
powder did not diminish the green fluorescent
staining.
The results of the in vivo localization of rabbit
gamma globulin in rat kidney are given in Table
II. Specific fluorescence was found in the renal
glomeruli of those rats injected intravenously
with serums obtained from rabbits immunized
with human malignant melanoma or human skin.
No specific fluorescence of blood vessel walls or
of stroma around renal tubules was seen. In the
kidneys of rats injected with rabbit antiovalbu-
mm serum no specific fluorescence was noted.
As indicated in Table II different staining pat-
terns occurred in the renal glomeruli of rats
injected with rabbit antihuman skin serum as
compared to those injected with rabbit anti-
human malignant melanoma serum (Figs. 2 and
3). When the kidney sections from rats injected
with rabbit antihuman skin serum were flooded
with fluorescein-conjugated goat anti-rabbit
gamma globulin, a series of fluorescent loops
was seen in the glomerular tuft. When sections
of kidney from rats injected with rabbit antihu-
man malignant melanoma serum were flooded
with fluoreseein-conjugated goat anti-rabbit
gamma globulin, numerous discrete structures
of various shapes stained in the glomeruli. Some-
times these structures had unstained centers.
Hematoxylin and eosin and periodic acid-
Schiff stained sections of kidneys from rats
sacrificed at nine days showed the following:
kidneys from rats injected with rabbit antihu-
man skin serum had mild cellular proliferation in
the glomeruli and smudging of the glomerular
capillary basement membrane (Fig. 4); kidneys
from rats injected with either rabbit antihuman
malignant melanoma or rabbit antiovalbumin
serums did not show significant histologic
changes (Fig. 5).
nI5CUSSI0N
Since Masugi's description of glomerulone-
phritis produced by specific anti-kidney serum,
much work has been done with this experimental
model (3, 7—23). The organ nonspecifieity of
antigens producing such nephrotoxie serums as
well as the Species nonspecificity of these anti-
gens has become apparent in subsequent reports
I
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Code:
FITC—Fluorescein Isothiocyanate
GARGG—Goat Anti-Rabbit Gamma Globulin
Fm. 1. Section of normal rat kidney over wbich rabbit antihuman malignant melanoma
serum has been layered. The section was then washed and FITC conjugated GARGG ap-
plicd. Shows: Brilliant green fluorescence around renal tubules and of walls of blood vessels.
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(7, 19, 24—30). Milazzo (11) noted weak cross-
reactions between rabbit antibuman glomerulus
serum and a suspension of rat glomerular anti-
gen. However, using the fluorescent antibody
technic no cross-reaction could be demonstrated
between rat kidney and antiscrums produced by
injecting rabbits with human kidney or pla-
centa (26). Cross-reactions of anti-skin anti-
bodies with kidney antigens have been previ-
ously reported (31—34). In the present study
renal localizing antibodies in serums of rabbits
injected with human skin or malignant mela-
noma were demonstrated. Moreover, it was
shown that there was cross-reactivity of these
antiserums with rat and human kidney. Absorp-
tions with human spleen or kidney powder re-
moved the rat and human kidney staining capa-
bilities of the antiscrums, whereas absorption
with beef spleen or beef liver powder had no
such effect. These findings confirm the cross-
reactions of the rabbit antibodies with human
and rat antigens.
Several possibilities may explain the differ-
ences in results obtained in this study as com-
pared to previous reports:
TABLE II
Results of fluorescent antibody studies of the in
vivo localization of rabbit gamma
globulin in rat kidney
Sites of specific localization of
rabbit gamma globulin in
cryostat-cut sections of rat kidney,
nine days after the first injection.
Renal walls ofblood Renal
glcmeruli vessels tubules
Type of rabbit
Num- aotiserum injected
ber of intravenously into
rats rats at 24 hour
intervals X 3
3 Antiovalbumio
3 Antihuman
skin
3 Antihuman
malignant
melanoma
1 (Normal con-
trol)
Stroma
around
renal
tubules
N
N
N
N
N
4+*
4+5*
N
N NN N
N N
N N
* Series of fluorescent loops stained.
5* Discrete structures of various sizes and
shapes stained.
Code:
N—No specific fluorescence.
4+—Brilliant green fluorescence.
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Fro. 2. Section of rat kidney. Rat was injected with rabbit antihuman skin serum nine days
previously. FITC conjugated GARGG was applied to the section. (Magnification .>< 179).
Shows: Brilliant green staining of glomerular capillary basement membrane, a loop-like pat-
tern is visible.
Fio. 3. Section of rat kidney. Rat was injected with rabbit antihuman malignant melanoma
serum nine days previously. FITC conjugated GARGG was applied to the section. (Magnifi-
cation >< 179). Shows: Brilliant green staining of several discrete structures of various shapes
in the glomerular tuft.
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FIG. 4. Section of kidney from a rat injected with rabbit antibuman skin serum. Mild
cellular proliferation in glomeruli and smudging of the basement membrane of glomerular
capillaries are present.
FIG. 5. Section of kidney from a rat injected witb rabbit antihuman malignant melanoma
serum. The histology is essentially normal.
/W** a
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1. The antigen(s) present in human kidney
which are stained by the rabbit antihuman
skin or antimalignant melanoma serums,
although in the same site, may be different
from the antigen(s) with which antihuman
lung or antihuman placenta serums react.
2. There may be greater antigenic similarities
between the antigen (s) in the rat kidney
and human skin or melanoma than between
the antigen(s) in rat kidney and human
lung or placenta.
3. On prolonged storage, the nephrotoxicity of
serum increases (12). The serums of rabbits
injected with human skin, human malignant
melanoma or ovalbumin were stored for
three months, thirteen months and nine
months respectively, at —20° C prior to
use.
It has been postulated that antibody to re-
ticulin is the major active constituent of nephro-
toxic serum and that the immunologic specificity
of reticulin is due to groupings integral with the
noncollagenous lipo-glyco-protein moiety (11,
27). Tan et al. (35) found that the antiserum
to a fraction of mouse beta globulin was reactive
by the immunofiuoresccnce technic with renal
basement membrane and connective tissue in
other organs. It appears from this and other evi-
dence (1) that there may be present in serum,
components related to connective tissue. Al-
though the sites of specific areas of fluorescence
correspond to those areas which stain with
periodic acid-Schiff and reticulin stains, the na-
ture of the substance(s) stained is not known.
Rabbit antiovalbumin serum did not react
with human or rat kidney. Ovalbumin is anti-
genically unrelated to either reticulin or to serum
factors capable of eliciting antibodies to stromal
tissues.
In the in vivo rat experiments (i.e., when
antihuman skin or malignant melanoma serums
were injected intravenously into rats), us spe-
cific fluorescence occurred around the renal
tubules. Similar differences in the in vivo and
in vitro localization of specific fluorescence
around the renal tubules have been described
(12). The differences in these results may re-
flect variations in accessibility of antigen(s) to
antibody which in one ease is brought to the
intact kidney by the blood stream and, in the
other, is applied directly to all components of
the tissue section.
There was a different staining pattern of the
renal glomeruli of rats injected with rabbit
antihuman skin serum as compared to those
injected with rabbit antihuman malignant mel-
anoma serum. Scott (36) described a similar
difference in staining pattern of glomeruli of
human kidney when tissue sections were incu-
bated with conjugated rabbit antihuman syno-
vial serum and antihuman glomerulus serum.
The staining pattern of antihuman glomerulus
conjugate was similar to that of our antihuman
skin conjugate. A series of fluorescent loops due
to staining of the basement membrane of gb-
merular capillary tufts was seen. The pattern
of staining of the antihuman syuovium conju-
gate was similar to that of the antihuman ma-
lignant melanoma serum in that numerous
discrete structures of various shapes in the
glomcruli was stained. Their appearance and
location suggested to Scott that they might be
glomerular cpithelial cells.
When rabbit antihuman skin serum was in-
jected into rats, mild proliferation and edema
of cells of renal gbomeruli and smudging of the
basement membrane of glomerular capillaries
were present. These changes were suggestive of
early nephritis. However, further study and
longer periods of observation of rats for evi-
dence of nephritis is necessary before the sig-
nificance of these early findings can be inter-
preted. Similar changes were not noted in the
kidneys of rats injected with rabbit antihuman
malignant melanoma or antiovalbumin serums.
The possible mechanisms of experimental
glomerulonephritis in rats has been the subject
of much study (22, 23, 37). If the preliminary
findings of minimal evidence of ncphritis nine
days after the injection of rabbit antihuman
skin serum is substantiated by additional ex-
periments, this model may be used to further
characterize antibodies to human skin.
SUMMAEY
Serum antibodies produced in rabbits by in-
jecting them with human skin or human malig-
nant melanoma gave evidence of reaction in
vitro with the following areas in both human
and rat kidney sections: stroma surrounding
tubules; basement membrane of glomerular
capillaries and Bowman's capsule; and walls of
some blood vessels. In vivo glomerubar localiza-
tion in rat kidney occurred when rabbit anti-
human skin and antihuman malignant mela-
noma serums wore injected intravenously. These
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serums differed in their pattern of localization
and associated histologic changes in the renal
glomeruli. The significance of these findings is
discussed.
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